Objectives: Consultation is an important tool for acquiring subspecialty support when managing patients with acute congestive heart failure (CHF). The effect of consultation on hospital outcomes and resource utilization in CHF is unknown. The objectives of our study were to determine the effect of consultation on outcomes in CHF and to evaluate factors affecting the frequency of consultation.
C ongestive heart failure (CHF) has become an important public health concern in the United States as a result of increasing prevalence, resource use, and technical advances. 1, 2 CHF resource utilization and healthcare expenditures are considerable, with 62% of these costs associated with hospitalization. One estimate places the costs of inpatient care for CHF at $32 billion/year. 3 The average cost of a hospitalization with CHF as the main diagnosis has increased from $7500 in 2002 to $11,500 in 2011. 4 The burden of heart failure management can be expected to increase further in the next decade unless new interventions and primary and secondary prevention strategies are implemented. 2 Although many diagnostic and treatment strategies have been tested rigorously in the treatment of acute decompensation of CHF to determine whether they improve outcomes or decrease utilization of healthcare resources, the effect of consultation has never been evaluated.
Previous reports have shown that consultation by internists occurs frequently in the hospital and that it is an indicator of patient complexity and high use of resources. 5 Input from specialists has the potential to improve outcomes in hospitalized patients 6 ; conversely, it may be associated with increased cost of care and lead to a prolonged length of stay (LOS). 5 Analysis of consultation patterns for specific patient populations may help optimize efficiency in healthcare delivery 5 ; however, studying consultation is a challenging task and can be treacherous. The complexity lies in the highly variable nature of the sequence of events following the placement of a consult, which does not lend itself to easy interpretation and randomization. 7 Notwithstanding the obstacles, the process of consultation needs to be scrutinized because reducing the cost of health care is a vitally important consideration.
The effect of consultation on outcomes of acute CHF has never been studied. In the present study, we retrospectively analyzed the effect of consultation in a large group of patients with a diagnosis of CHF who were hospitalized in a tertiary care facility. The focus was on mortality, 30-day readmission rate, costs, and LOS. We also investigated the variables that are affecting the number of consultations placed and whether being taken care of by a residency teaching service has an influence on the number of consultations and on outcome measures when compared with other hospitalist services.
Methods
The study was conducted at Florida Hospital Medical Center in Orlando. This is a 1200-bed, tertiary care center that serves a diverse population in central Florida. Ours was a retrospective cohort study of patients admitted to Florida Hospital for CHF as the primary diagnosis between January 1, 2011 and January 31, 2013. International Classification of Diseases, Ninth Edition codes for acute or acute on chronic systolic or diastolic CHF (428.21, 428.23, 428.31, and 428.33) were used to identify patients with a primary diagnosis of CHF. The study was approved by the Florida Hospital institutional review board and the Office of Research.
Patient-level data were obtained for the following variables: age, sex, race, number of consultants in each admission, casemix index (CMI), insurance type, cost per case, LOS, readmission, and in-hospital mortality. Cost per case included services provided to the patient (eg, imaging, pharmacy, physical therapy, laboratory, respiratory therapy); however, physicians' salaries and fees were not included. For the purposes of our analysis, readmission was defined as readmission within 30 days of discharge for any reason. CMI is a relative value weight assigned to a Medicare severity diagnosis-related group by the Centers for Medicare & Medicaid Services. The CMI value is used in determining the allocation of resources for the care of patients in the group. 8 CMI was used as the main indicator of baseline risk in our study.
Data were extracted from the Premier Inc (Charlotte, NC) database, a healthcare performance-improvement alliance of approximately 3600 US hospitals and 120,000 other providers. Measures were risk adjusted using Premier's CareScience methodologies. 9 In brief, the risk-adjustment methodology used a stepwise linear regression model that included 16 patient characteristics, health status indicators, and socioeconomic factors. The independent variables were used to create an expected value for each patient outcome based on the patient's own risk profile. Observed values were compared with expected values for each patient to adjust for unique risk factors. In our analysis, the ratio of observed over expected was used instead of the expected values to negate the effect of baseline risk.
In an additional analysis, low-(CMI ≤25%), moderate-(CMI 26%-74%), and high-(CMI ≥75%) risk subgroups were formed. Costs, LOS, mortality, and readmission rate were then separately evaluated within each subgroup without further risk adjustment.
Consultations to ancillary support services such as physical therapy or social services were not included in our study. With every consultation, a physician from another specialty/subspecialty was asked to evaluate the patient.
Statistical Analysis
To decrease the effect of outliers, values <1% and >99% were not included in the final analysis. The number of consultations was categorized into five groups (0 consults, 1 consult, 2 consults, 3 consults, and ≥4 consults). Baseline characteristics and outcomes were compared among the groups using analysis of variance for continuous variables and the χ 2 test for categorical variables. The risk-adjusted outcomes were reported as observed/expected outcomes and compared using analysis of variance. To evaluate factors that affect the number of consults per case, a multivariate linear regression analysis was conducted. The number of consultations was transformed by using the square root of the number of consultations as the dependent factor to improve the linear regression model. The model adjusted for age, CMI, insurance type, race, sex, and teaching compared with nonteaching service admission status. To evaluate whether services with different utilization of consults have different outcomes, the baseline characteristics and outcomes of the teaching and the nonteaching services also were compared using a t test.
All of the statistical comparisons were two-tailed, with P < 0.05 considered statistically significant. The data analysis was performed by using STATA version 13.0 (StataCorp, College Station, TX).
Results
In total, 1554 patients were included in the analysis; 103 (6.6%) patients received no consultation, 482 (31%) patients received 1 consultation, and 969 (61.5%) received ≥2 consultations. The baseline characteristics of the population are shown in Table 1 .
LOS
LOS increased from 3.4 days in patients with no consultations to 14.7 days in patients with ≥4 consultations. Observed/ expected LOS increased progressively from 0.99 for no consultations to 2.55 for ≥4 consultations (P < 0.001; Table 2 , Fig.) .
Costs
Cost per case increased significantly with an increase in the number of consultations (P < 0.001). There also was a significant increase in risk-adjusted costs with an increase in consultations. Observed/expected costs increased from 0.54 for no consultations to 1.78 for ≥4 (P < 0.001; Table 2 , Fig.) .
Readmission in 30 Days
There was no significant difference in observed readmission between groups. The risk-adjusted 30-day readmission rate also was not different between groups (P = 0.98; Table 2 ). 
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In-Hospital Mortality
There was an increased observed mortality in the groups with 3 and ≥4 consultations. There was, however, no statistical difference between groups in risk-adjusted mortality (P = 0.36; Table 2 ).
Analysis in Subgroups with Different Baseline Risk
Patients were divided into subgroups according to their baseline risk (CMI ≤25%, 26%-74%, and ≥75%). LOS and costs were found to increase significantly with an increasing number of consultations in all subgroups (P < 0.001 for all). No statistically significant difference was found in mortality and the readmission rate in any of the subgroups (Table 3) .
Predictors of Increased Utilization of Consults
On multivariate linear regression analysis, teaching service (−1.31; 95% confidence interval [CI] −1.65 to −0.96), older age (−0.02; 95% CI −0.03 to −0.01), and African American race (−0.41; 95% CI −0.66 to −0.17) were independently associated with decreased consultation (P < 0.001 for all), whereas higher CMI was associated with increased consultation (0.37; 95% CI 0.33-0.42, P < 0.001). Risk-adjusted LOS and costs were lower in the teaching group. There was no difference in risk-adjusted mortality or readmissions between the teaching and nonteaching groups (Table 4 ).
Discussion
Our study shows that increased utilization of consultations is associated with increased LOS and costs without an effect on readmissions or in-hospital mortality in patients admitted with a primary diagnosis of decompensated CHF. The positive association between the number of consultations and the LOS is in agreement with previously published data. 5 As shown by Braham et al, 10 this is likely the result of delays in scheduling and interpreting sophisticated tests recommended by the consultants.
The overall cost of care also was found to increase with the increasing number of consultations. This effect may be caused by the prolonged hospital stay itself; in addition, it could be related to the additional fee for the consulting service and the cost of the additional workup recommended by the specialist. 7, 10, 11 A large percentage of diagnostic tests (35%) is first recommended by consultants, and tests ordered by other caregivers rarely are canceled by them. 10 Conversely, consultation did not have an effect on riskadjusted mortality and 30-day readmission rate. All of our findings were confirmed by our subgroup analysis in which we compared LOS, costs, readmission rate, and mortality within subgroups of patients with similar baseline risk. An increasing number of consultations was linked to significantly higher costs and LOS without an effect on mortality or the readmission rate in all of the subgroups. To our knowledge, our study is the first to indicate that the number of specialists involved in the care of patients with CHF exacerbation does not correlate with improved outcomes. The pool of data available on the effects of consultation on mortality in general, without focus on a particular diagnostic entity, is conflicting. Braham and colleagues found no difference in the mortality of patients with and without receiving consultation in the inpatient setting which is in line with our findings. 10 Jordan et al showed increased mortality in the group of patients with a consultation; this was likely the result of increased days in the intensive care unit in patients with a consultation. 5 With regard to factors associated with increased utilization of consultations, the increased complexity of patients, as indicated by increased CMI, was independently associated with frequent consultation. This is not surprising and is consistent with previously published data. 5 African American race was associated with a decreased rate of consultation. Previous studies reported decreased LOS in African Americans patients with CHF. 1 Our study suggests that the decreased utilization of consults in this group could explain the decreased LOS. The reason for decreased use of consultation in African Americans remains unknown; however, multiple articles have documented racial differences in healthcare-related resource utilization in the United States. 12, 13 The suspected causes of this disparity include a higher unemployment rate, lack of insurance in minority groups, and language and literacy barriers. 13 In addition, the teaching service was independently associated with decreased utilization of consultation and had decreased LOS and costs compared with the nonteaching service. Thirty-five percent of the patients on the teaching service received no consultations compared with only 3.3% in the nonteaching group. This suggests that the inpatient physician practice model and physician practice habits are independent factors in the utilization of consultation. This could be an opportunity to decrease costs and LOS by streamlining the consultation process in patients with CHF.
The biggest limitations of our study are the retrospective and single-center study design; reliance of proper, accurate documentation of hospital stay, and the inability to eliminate the effect of unofficial consultations occurring in the form of a quick discussion and request for advice. Our primary indicator of case complexity and risk was the CMI, which can be affected by possible underdocumentation. Furthermore, our study design did not allow us to assess long-term mortality. Also, our study population came from a single institution, thereby possibly limiting the generalizability of our results.
Conclusions
Our study demonstrated that in patients hospitalized with CHF exacerbation, increased complexity of the patients measured in CMI and nonteaching hospitalist service type were linked to an increased number of consultations placed during the hospital stay. Furthermore, it was demonstrated that, at least in the case of our group of patients with CHF, the number of consultants participating in care was not associated with improved outcomes with regard to mortality and 30-day readmission rate but was linked to increases in the LOS and in overall cost of health care received. We speculate that a substantial reduction in cost of health care could be achieved with more circumspection in the area of subspecialty consultation. More studies are required to further clarify the optimal ways of consultations utilization in patients with CHF and other frequent diagnoses. The possible reasons for the potential race-related disparity in resource utilization also require further scrutiny.
